Introduction
Population-based data supplied by cancer registries have increasingly attracted attention, provided that valid information on clinical and pathological findings, therapies, follow-up and longterm results are available. With these data, regional cancer care can be presented with total transparency. This transparency ranges from knowledge about the variability of initial examination findings to the variability of treatments and the question whether therapies are applied in agreement with guidelines that in general represent the best-proved evidence. It should be pointed out explicitly that cancer registries with their collection of prospectively surveyed cohorts can reach level 2 of evidence, close behind randomised clinical trials (RCTs) [1] .
Therefore results of cancer registry studies can be meaningful and pose innovative questions in cases of treatment options when level 1 evidence (RCTs) does not exist for specific groups of patients. Furthermore, health care providers should regularly be given feedback about the actuality and variability of their treatment in comparison to a wider environment, e.g. the total catchment area of the cancer registry. Significant deviations can be revealed and communicated. In addition, cancer registry data can show to what extent results of RCTs can be realised in the general population and which subgroups may not benefit from treatment improvements. Comparisons with national and international data contribute to valid ascertainment [2] . Results over time are interesting with regard to quality assurance and can give incentives for clinical science [2] . Transparency of regional health care results can be offered contemporarily on the Internet [3] [4] [5] . Prostate cancer as the most common cancer of men in the USA [3] and in Germany [4] and the second most common cancer of men after lung cancer in the world [5] exemplifies the value of registry data for understanding progress in the detection and treatment of cancer over decades.
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Patients and Methods

Data Collection
The Munich Cancer Registry (MCR) is the population-based clinical cancer registry of Upper Bavaria and parts of Lower Bavaria (Southern Germany). Its catchment area has been enlarged stepwise from 2.3 million to 4.6 million inhabitants in 2007 [6, 7] . Pathologic reports of solid tumours are available from all pathology laboratories in this area. From these reports, the number of prostate cancer patients in the region is systematically obtained. In addition, data about disease characteristics as histology, tumour/node/ metastasis (TNM) stage, prostate-specific antigen (PSA), Gleason score and therapy are prospectively collected from MCR-affiliated hospitals. Life status is systematically maintained by both information from the clinicians and death certificates. Thus, active follow-up data are available for about 95% of cases.
Patients
A total of 46,797 patients diagnosed with malignant tumours of the prostate and living within the catchment area were registered prospectively over 2 decades from 1990 to 2010. Patients with evidence of lymphoma or sarcoma, those with registration by death certificate only (DCO) and patients with previous or synchronous malignant tumours were excluded. Thus, time-trend analyses were performed on the epidemiological cohort of 38,861 patients with prostate cancer as the first malignant tumour. All survival analyses are based on 36,530 patients with an active follow-up ( fig. 1 ).
Statistical Analysis
The MCR organises data in an Oracle database. Statistical analyses were run in SAS (Statistical Analysis System v. 9.2). The percentages of the presented subcategories are related to the sum of each item with available data; missing values are not taken into account. Overall survival (OS) was estimated by the Kaplan-Meier method. Differences in subgroups were tested by the log-rank test. Relative survival (RS) was computed by the ratio of the observed survival rate to the expected survival rate. The expected survival time of age-matched male individuals was calculated from life tables of the general German population. The significance level in all analyses was set at 5%. The study period was divided into 4 intervals (1990-1994, 1995-1999, 2000-2004, 2005-2010) to describe trends in patient characteristics and survival.
Results
Incidence
In the first 3 years of the study period (1990-1992) a crude incidence rate (CIR) of 55.0 per 100,000 is measured. Converted into the European (ASR(EU)) or the world age-standardised rate (ASR(W)) according to Segi, an incidence rate of 55.2 or 35.9, respectively, is observed per 100,000. In the last 3 years (2008-2010), the CIR is 106.0 per 100,000 (ASR(EU): 78.6, ASR(W): 53.8). Thus, the incidence rates increased noticeably during the selected study period, regardless of the applied standard.
The patient characteristics and prognostic parameters by period are presented in table 1.
Age at Diagnosis
The age distribution stays stable over 2 decades. The median age is about 69 years. The 25% and 75% percentiles are 64 and 75 years and the 10% and 90% percentiles are 58 and 80 years. At initial diagnosis, every 10th man is older than 80 years. Figure 2A Figure 2B shows the distribution of the PSA values available since 1994. The lowest category (< 4 ng/ml) remains stable between 11 and 15%. The proportion of PSA values of 4 to < 10 ng/ml increases from a rate of 29% up to 52%. The 2 highest categories decrease simultaneously from about 30% to 20%. Overall, a shift towards lower PSA values has taken place.
T Category
Prostate-Specific Antigen
Gleason Score
This marker presented in figure 2C is well documented since 1998. In the time-trend analysis, the decrease of the proportions of the 2 lowest categories is most noticeable. Score 2-4 decreases from 10% to 1% and score 5-6 is reduced from 46% to 32%. Inversely score 7 doubles in proportion from 21% to 43%. The highest score (8-10) fluctuates around a rate of 22%. Thus, the distribution of the Gleason score has shifted towards higher scores.
Initial Treatment
As presented in figure 2D , the proportion of radical prostatectomies increases from initially 20% to nearly 50% over 2 decades. The use of radical prostatectomy as an initial treatment is highly correlated with the number of capsule-remaining tumours (Pearson's r = 0.88). The use of hormone therapy experienced a major decline.
Starting at a rate of 55% in 1990, it accounts for 17% in 2010. Both transurethral resection of the prostate and radiotherapy showed a slight increase up to 10% in 2010. Figure 3A , B presents OS and RS curves stratified by time periods. In 1990-1994, the 5-and 10-year OS and RS rates were 72.0% and 50.9% and 92.5% and 84.9%, respectively. Post-progression survival (PPS) from diagnosis of distant metastasis is presented in Figure 4A , B for primary M0 and M1 patients. In both subgroups, no essential improvement can be seen within the last 20 years. Primary M0 patients have a median PPS of about 1.3 years, primary M1 patients of about 2.4 years.
Survival
Discussion
This German study population shows a lower incidence level of prostate cancer compared to Germany in general and other industrialised countries [4, 5] , probably due to underreporting in outpatient care. The rise in the incidence rate over time, however, is comparable. A detailed view on the incidence rate reveals that the rise affects T1 and, most notably, T2 tumours in the 1990s (c/pT and pT), while the incidence of advanced capsule-penetrating tumours stays low and stable over time. Similar differences are seen between the screening and non-screening cohorts in the European Randomized Study of Screening for Prostate Cancer (ERSPC) [8] . Compendiously, the numbers of detected tumours correlate moderately with the numbers of PSA tests [9] . Altogether, this supports the assumption that the broad use of PSA tests starting in the 1990s in Europe has led to the augmented additional detection of many small tumours [10] [11] [12] . Presumably, this may be the main reason for the observed stage shift from capsule-penetrating to capsule-remaining tumours. It is most unlikely that this stage shift is caused purely by today's early detection of formerly advanced tumours.
The shift of the PSA distribution towards lower values may also be caused by the increased use of PSA tests [9, 10] .
The changes of the Gleason score distribution may reproduce newly made modifications and recommendations in the grading system. Nowadays, a Gleason score of 2 is categorised as adenosis (atypical adenomatous hyperplasia) rather than adenocarcinoma. A score of 2-4 should not be assigned to a definite grade by needle biopsy only, due to problems of reproducibility and the danger of underestimating the dignity of the tumour [13, 14] . The category shift from Gleason score 5-6 to 7 can be the result of modifications in the grading system in 2005 when some cell structures were categorised into higher Gleason grades. Additionally, a different derivation of the Gleason score on biopsies -adding the most common and the highest Gleason pattern instead of adding the most common and the second most common pattern -can also lead to the observed changes [15] . Further changes in the Gleason score distribution may be expected due to the update in 2010 when again some cell structures were assigned to higher Gleason grades [16] .
Thus, the contradictive behaviour of the PSA distribution (drifting towards lower values) and the Gleason score distribution (drifting towards higher scores) may be plausible.
The use of radical prostatectomy as an initial treatment is highly correlated with the number of capsule-remaining tumours. This might indicate that the observed change of treatment to more surgical therapy depends less on improvements in practice but more on the increased number of PSA-detected localised tumours with the option of curative radical prostatectomy [13, 14] . Overall, changes in prognostic parameters are accompanied by changes in therapeutic parameters (table 2) .
The improvement in the 5-and 10-year RS by about 6 percent units can also be seen in other German population cohorts [17] . These authors also conclude that the survival improvement might be attributable to the shift to more localised tumours due to the increased use of PSA screening. Also treatment improvements may have an influence on better survival. Analyses stratified by time period and T category show an improvement in cancer-specific survival in stages T1 and T2, and also in stages T3 and T4 after prostatectomy. A 3-percentage point better tumour-specific 12-year survival was found in a study that compared radical prostatectomy and observation in 1994-2002: 95.6% versus 92.6% [18] . In cases of such good prognosis, this 3-percentage point improvement seems small, but relatively it amounts to about 40%. Such stage-specific improvements can be a hint at partial treatment improvements [19] [20] [21] .
The prostate cancer survival in the MCR catchment area is comparable or even slightly better than in other German and European regions, as recently published by the European Cancer Registry (EUROCARE)-5 study [22] . The MCR 5-year RS rate is 95.9% (95% confidence interval (CI): 95.2-96.6%) compared to the Germany mean of 89.4% (95% CI: 88.8-89.9%) and the European mean of 83.4% (95% CI: 83.1-83.6%).
There may be a good chance that the observed stagnation in the PPS may be overcome in the near future when newly developed and approved agents keep their promises in metastatic castrationresistant prostate cancer [23] .
In summary, 2 reasons may account for the rise in survival rates over the last 20 years: First, the establishment of widely used PSA testing resulted in a shift towards more favourable T categories due to the detection of many additional small tumours, and a noticeable change in initial treatment strategy towards more radical prostatectomies, which by itself may partially be the result of the T category shift. The second reason may be improvements in the applied therapies themselves.
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